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Abstract 
Japanese beetle traps baited with anethole attracted 20-36 times more adults of Phyllotocus 

navicularis than did unbaited traps. In one of two tests eugenol and a Trécé floral lure (10: 22: 11 

2-phenylethylpropionate: eugenol: geraniol) attracted significantly more P. navicularis than did 
the unbaited traps. Competition from flowering plants may explain the difference in 

attractiveness between tlie two tests. Eupoecila australasiae was attracted to anethole and less so 

to geraniol and the Trécé floral lure. 

Introduction 
Food-type lures have been used since the 1920s for trapping Japanese beetles, 
Popillia japonica Newman (Fleming, 1969), and have since been tested as 

attractants for a variety of other scarabs (Osborne and Hoyt, 1968; Tashiro et 

al., 1969; Williams and Miller, 1982; Donaldson et al., 1986; Klein and 

Edwards, 1989; Williams et al., 1990). No information is available on the 

attractiveness of food-lures to Australian scarabs. 

The, melolonthine PAyllotocus navicularis is a household nuisance pest in 

southern Queensland, being attracted to white items on washing lines, and is 

common in flowers during spring. The cetoniine Eupoecila australasiae is 

often seen feeding on nectar in flowers during summer and is a strong diurnal 

flier. Here we report on their attraction to some of the food-type lures being 

tested in Queensland against canegrub beetles. 

Materials and Methods 
We tested lures by exposing them in Catch-can Japanese beetle traps (Trécé 

Inc., Salinas) near Bundaberg, south-eastern Queensland. Traps were hung 1 

m above the ground on steel rods 10 m apart. The lures tested were anethole 

(1-methoxy-4-(1-propenyl)benzene), eugenol (2-methoxy-4-(2-propenyl) 

phenol) citral (3,7-dimethyl-2,6-octadienal), citronellal (3,7-dimethyl-6- 

octenal), geraniol (3,7-dimethyl-2,6-octadien-1-ol), hexanoic acid, pentanoic 

acid, eucalyptus oil (Double "D" Eucalyptus Oil, Sheldon Drug Co, Sydney), 

and the standard Trécé Japanese beetle floral lure (10:22:11, 2- 

phenylethylpropionate: eugenol: geraniol). Chemicals evaporated from a 

covered piece of sponge 4 x 4 x 1 cm placed in the same position in the trap 

as the standard Trécé lure. Every 2-3 days of each test, 5 ml of the 

appropriate lure were added to the sponges. Standard Trécé lures were not 

replaced during each test. 

Phyllotocus navicularis 

We conducted three tests at two sites. In test 1 we exposed one trap with 
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each lure and one unbaited trap for 12 consecutive days from 10 October 
1989. Traps were arranged randomly in a line on the edge of a sugarcane 
field adjacent to native forest. Beetles were counted each 2 days, making six 
replicates in time. Test 2 comprised three replicates of the nine lures and an 
unbaited control arranged in a randomised block design in a sugarcane field. 
Beetles were counted after 7 days exposure from 3 November 1989. Test 3 
compared only anethole and unbaited traps at the same site as test 1. Lures 
were replicated five times in a randomised block design and beetles were 
counted after 7 days exposure commencing on 23 October 1989. 

Eupoecila australasiae 

We exposed lures in two tests at one site in a sugarcane field. In test 1 we 
exposed three replicates of the nine lures and one unbaited control for 7 days 
from 22 December 1989. In test 2 we exposed six replicates of traps each 
with either anethole, eugenol, geraniol or the Trécé lure or unbaited for 7 

days from 3 January 1990. Both tests used a randomised block design. 

Analysis 

As none of the raw data sets were normally distributed (P « 0.01, Shapiro- 
Wilk test for normality) and were not normalised by transformation, they 
were analysed using the non-parametric Friedman two-way analysis of 
variance (Conover, 1980). 

Results 
Phyllotocus navicularis 

In test 1 anethole attracted significantly (P < 0.05) more P. navicularis than 
did any other lure, whilst in test 2 anethole attracted significantly more than 
all lures except eugenol and the Trécé lure (Table 1). The attractiveness of 
anethole was confirmed in test 3. Anethole attracted 20-36 times as many 
beetles as the unbaited controls; only 4 P. navicularis were caught in unbaited 
traps, | each in tests 1 and 2 and 2 in test 3. In test 2 eugenol and the Trécé 
lure attracted significantly (P < 0.05) more P. navicularis than did the 
unbaited controls. The addition of 2-phenylethylpropionate and geraniol in 
the Trécé lure did not make a significant improvement upon the attractiveness 
of eugenol alone. 

Eupoecila australasiae 

In both tests no E. australasiae were caught in the unbaited traps (Table 1). 
In test 1 anethole attracted significantly (P « 0.05) more beetles than any 
other lure except the Trécé lure. In test 2 the Trécé lure and geraniol attracted 
significantly fewer beetles tham did anethole. Citral, citronellal, eucalyptus 
oil, hexanoic acid and pentanoic acid did not attract this species. The 
presence of eugenol and 2-phenylethylpropionate in the Trécé lure did not 
significantly improve the lure's attractiveness over geraniol alone. 
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Discussion 
Single chemicals were more attractive to P. navicularis and E. australasiae 
than was the Trécé lure mixture. This contrasts with P. japonica where, 
mixtures are more effective attractants than are single chemicals (Fleming, 
1969; Ladd and McGovern, 1980). It parallels the attraction of South African 
cetoniines and rutelines and the American cetoniine Euphoria sepulchralis 
(F.) to single chemicals (Donaldson er al., 1986; Cherry unpubl. data). This 
may be because adult cetoniines and some rutelines feed on fruit and flowers 
whereas Japanese beetles have a more varied diet including leaves as well as 
fruit and flowers (Donaldson et al., 1986). P. navicularis has similar habits 
to cetoniines being a diurnal flier and attracted to flowers. 

Table 1. Catches of P. navicularis and E. australasiae in traps containing 
aromatic lures. 

P. navicularis E. australasiae 

Lure No./trap/day* No./trap /week* 

Test | Test 2 Test 3 Test 1 Test 2 

Anethole 2.5a 1.8a 1.2a 3.0a 4.8a 

Eugenol 0.lcd 0.4ab 0.3cd 0.3c 
Citral 0.1cd 0.05c 0.0d 

Citronellal 0.4be 0.05c 0.0d 

Geraniol 0.05cd 0.2bc 1.0bc 1.7b 

Eucalyptus oil 0.0d 0.05c 0.0d 

Hexanoic acid 0.4b | 0.05c 0.0d 

Pentanoic acid O0.0d 0.1be 0.0d 

Trécé lure 0.0d 0.4ab ].3ab 1.8b 

Unbaited 0.08cd 0.05c 0.06b 0.0d 0.0c 

* Means are original values. In each test, values followed by the same letter 
are not significantly different at the 5% level. 

The attractiveness of anethole and eugenol is strikingly similar to that in 
honey bees Apis mellifera L. (Ladd et al., 1974; Ladd and Tew, 1983; 
Allsopp and Cherry, 1991). Phyllotocus spp. and E. australasiae are 
commonly found swarming on both native and exotic flowers (Tillyard, 1926; 
Alderson, 1976; Moore, 1986) and P. macleayi Fischer swarms around 
beehives, apparently attracted by the smell of honey (Britton, 1957). 
Anethole and eugenol are common constituents of plant oils (Windholz, 
1983) and it may be their influence which attracts P. navicularis and E. 
australasiae to flowers and hives. 
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The difference. in attractiveness of eugenol to P. navicularis between tests 1 
and 2 may be related to competition from flowering plants. Test 1 was 
adjacent to native forest in which Grevillia banksii was flowering. In test 2 
all traps were within fields of newly-ratooned sugarcane where there were no 

flowering plants. We have observed a similar attractiveness of eugenol to 
honey bees when traps are placed in sugarcane fields free of flowering plants 
(Allsopp and Cherry, 1991). 

Although neither P. navicularis nor E. australasiae cause significant damage 
to crop plants, P. navicularis is a nuisance pest soiling washing, particularly 
white items. The further development of traps and synthetic attractants may 
provide a method for reducing this. 
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